GTP hydrolysis by the Rho family GTPase TC10 promotes exocytic vesicle fusion.
TC10, a Rho family GTPase, has been shown to play an important role in the exocytosis of GLUT4 and other proteins, primarily by tethering the vesicles at the plasma membrane. Using a newly developed probe based on fluorescence resonance energy transfer, we found that TC10 activity at tethered vesicles dropped immediately before vesicle fusion in HeLa cells stimulated with epidermal growth factor (EGF), suggesting that GTP hydrolysis by TC10 is a critical step in vesicle fusion. In support of this model, a GTPase-deficient TC10 mutant potently inhibited EGF-induced vesicular fusion in HeLa cells and depolarization-induced neuronal secretion. Furthermore, we found that GTP hydrolysis by TC10 in the vicinity of the plasma membrane was dependent on Rac and the redox-regulated Rho GAP, p190RhoGAP-A. We propose that an EGF-stimulated GAP accelerates GTP hydrolysis of TC10, thereby promoting vesicle fusion.